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DETERMINATION OF ETHANOL
Determination of alcoholic degree
Precision of reference methods [1]: 
on wine distillate : 0.04 -0.6% (v/v)
on non-distilled wine: 0.2% (v/v)
Enzymatic determination of ethanol
Fermentation monitoring
Precision of methods [2]:
on non-distilled wine: ≈ 2 % (v/v)
CH3CH2OH + NAD







































 Need of cofactor
 Lower stability
 Cofactor bounded to the enzyme 
Figure 1. Sequential injection manifold for the 
enzymatic determination of ethanol in 
beverages, P, peristaltic pump; C, 
carrier, H2O; B, buffer, pH 10; S, 
sample; R, reactor; HC, holding coil; 
SV, selection valve; ADH, alcohol 
dehydrogenase enzyme solution; 
GDU, gas diffusion unit;; λ, 
spectrophotometer, 340 nm; W, 
waste.
Conclusions
 The complex matrix affects the gas diffusion process.
 The difficulties can be overcome by appropriate sample dilution.
 Achieved precision is more adequate for a screening method or fermentation monitoring.
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Propelling the reaction 
zone towards detection
800506
Flow reversal and 
propelling sample through 




Flow reversal and propel 
to GDU
10064Aspirate the buffer solution
251.53Aspirate NAD solution
251.52Aspirate enzyme solution
10061Aspirate  buffer solution















ANALYSIS OF WINE SAMPLES
106.96.90.576 ± 0,0200.539 ± 0.0095BCR 613 

























Figure 2. Effect of the 
dilution on the apparent 
concentration of a port wine 
sample.
9.53.520.8 ± 0.519.0 ± 0.1Port wine, Ruby
-0.53.519.1 ± 0.319.2 ± 0.1Port wine, White
2.03.520.6 ± 0.420.2 ± 0.1Port wine, Tawny
0.53.519.1 ± 0.519.0 ± 0.1Port wine, White
0No12.5 ± 0.112.5 ± 0.1Red table wine
0No12.5 ± 0.112.5 ± 0.1White table wine
0.8No12.6 ± 0.312.5 ± 0.1Red table wine
-9.2No10.9 ± 0.412.0 ± 0.1Red table wine
0.9No11.1 ± 0.311.0 ± 0.1White table wine
-1.9No10.3 ± 0.110.5 ± 0.1White table wine
R.D., %Dilution SIA*Ref. met.Samples
Concentration of ethanol, %(v/v)
Alcohol dehydrogenase (ADH)
Alcohol oxidase (AOD)
* Mean and standard deviation (n=3); R.D., Relative deviation
Results obtained in the analysis of certified reference materials Results obtained in the analysis of wine samples of different origin
